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Abstract.The identification of the urban areas where bigger air pollutants generally, and metallic
pollutants, particularly, concentrations compared to limit allowed maximum concentration are
recorded are important in elaboration and implementation of the plans and programmes of air quality
management, but also for permanent updating of these and their alignment to the continuous reality
changes. In this context, we emphasize the importance of using the tree planted in urban areas, as
bioindicators for identification of air pollution with heavy metals (Cu, Pb, Cd, Zn, etc.), their tendency
to accumulate in vegetal material, leaves, and/or needles, respectively, being well known. In majority
of cases, the heavy metals environmental air pollution leads to lesions of the vegetal tissue of the trees,
mainly in leaves. The research aims to identify the lead pollution by using, as bioindicators, the trees
planted in neighbourhood of the stations of air quality monitoring in Cluj – Napoca town. The research
objectives consist in identification of the trees as possible biomonitoring agents and quantification of
lead accumulation in trees leaves, with the aim of identification the areas where the lead concentration
in leaves is superior to the limit lead maximum allowed concentration. The study was developed in
Cluj – Napoca, and samples were harvested from trees located in areas from neighbourhood of the air
quality monitoring stations respectively: CLU-1 (Aurel Vlaicu St.), CLU-2 (Centre – area from
neighbourhood of Nicolae Balcescu College), CLU-3 (1 Decembrie 1918 Boulevard), and CLU-4
(area around Expo Transilvania).
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Introduction The identification of the urban areas where bigger air pollutants
generally, and metallic pollutants, particularly, concentrations compared to limit allowed
maximum concentration are recorded are important in elaboration and implementation of the
plans and programmes of air quality management, but also for permanent updating of these
and their alignment to the continuous reality changes (Bolea et al., 2005, 2008,
http://www.anpm.ro). In this context, we emphasize the importance of using the tree planted in
urban areas, as bioindicators for identification of air pollution with heavy metals (Cu, Pb, Cd,
Zn, etc.), their tendency to accumulate in vegetal material, leaves, and/or needles,
respectively, being well known. In majority of cases, the heavy metals environmental air
pollution leads to lesions of the vegetal tissue of the trees, mainly in leaves (Proorocu, 2008).
Aims and objectives. The research aims to identify the lead pollution by using, as
bioindicators, the trees planted in neighbourhood of the stations of air quality monitoring in
Cluj – Napoca town. The research objectives consist in identification of the trees as possible
biomonitoring agents and quantification of lead accumulation in trees leaves, with the aim of
identification the areas where the lead concentration in leaves is superior to the limit lead
maximum allowed concentration.
Materials and methods. The study was developed in Cluj – Napoca, and samples
were harvested from trees located in areas from neighbourhood of the air quality monitoring
stations (http://www.apmcluj.ro), respectively: CLU-1 (Aurel Vlaicu St.), CLU-2 (Centre – area
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from neighbourhood of Nicolae Balcescu College), CLU-3 (1 Decembrie 1918 Boulevard),
and CLU-4 (area around Expo Transilvania), in September 2011. In each monitoring point,
the samples were harvested from six tees, as follows: Pinus nigra, Aesculus hippocastanum,
Betula pendula, Picea pungens var. Glauca, Tilia cordata (CLU-1), Acer platanoides, Tilia
cordata (CLU-2), Acer platanoides, Juglans regia, Picea abies, Robinia pseudacacia, Tilia
cordata (CLU-3), Tilia cordata, Aesculus hippocastanum, Thuja occidentalis, Pinus nigra
(CLU-4). After processing, and digestion, the lead content from leaves and/or needles was
quantified using an AAS Perkin-Elmer equipment, in Laboratory of Environmental and Plant
Protection of USAMV Cluj-Napoca. The results are expressed as monthly averages.
Results and Discussion. As consequence of quantification of the lead from the
leaves of the trees planted in urban areas located in neighbourhood of the stations of air
quality monitoring and used as bioindicators during all experimental period, September 2011,
respectively, we found that in majority of cases, the lead concentration in leaves was bigger
compared to the maximum allowed concentration, 20 mg/kg, respectively. A single exception
was reported, in Aurel Vlaicu area, where the air quality monitoring station CLU-1 was
placed (Fig. 1). The biggest value of lead pollution, 32.69 mg/kg, respectively, was identified
in area where CLU-3 air monitoring station was placed, 1 Decembrie 1918 Boulevard,
respectively (Fig. 1). We assume that the values bigger than maximum allowed lead
concentration are the consequence of the light and heavy traffic, which is very intense and is
usually recorded in the Cluj-Napoca areas where majority of air quality stations are placed.
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Fig. 1. The average Pb concentrations quantified in trees from monitoring points in Cluj - Napoca
The maximum value of Pb concentration in CLU-1 station was identified in Aesculus
hippocastanum, and minimum value in Betula pendula specie. In CLU-2 station, the
maximum value for Pb concentration vas quantified in Tilia cordata specie, and minimum
value in Acer pseudoplatanus specie. The maximum lead concentration identified in CLU-3
station was found in Juglans regia specie, and minimal value in Acer platanoides specie.
Concerning the CLU-4 station, the maximum Pb value was identified in Thuja occidentalis
specie, and minimal in Pinus nigra specie.
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Conclusion. Analyse of the air quality within urban area of Cluj – Napoca in
September 2011, using trees as biomonitoring agents, shows the increased concentration of Pb
in majority of monitoring points. The Pb pollution negatively influences the heath status of
trees, in most polluted area being populated with trees exhibiting lesions on their leaves. This
reality must be taken into consideration by the authorities in order to involve much effort in
diminishing the sources of lead pollution.
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